This review concluded that testing for C reactive protein was neither sufficiently sensitive to rule out nor specific to rule in both an infiltrate on chest radiograph and bacterial aetiology of lower respiratory tract infection. The authors highlighted the poor methodological quality of the few available studies in this area. The authors' conclusions are supported by the evidence presented.
commenced; samples for the reference standard taken on the first day; and criteria relevant to the applicability of the results, such as setting, duration of illness and demographic information. Two reviewers independently assessed the validity of the included studies, and any disagreements were resolved through consensus. The kappa statistic was used as a measure of agreement for the quality assessment.
Data extraction
The authors did not state how the data were extracted for the review, or how many reviewers performed the data extraction.
The authors extracted data to calculate the sensitivity, specificity, and positive and negative likelihood ratios for three different cut-off values of C reactive protein. The authors of the primary studies were contacted for additional data if there were insufficient data in the publication to calculate these outcomes.
Methods of synthesis
How were the studies combined? A statistical model based on that of Midgette et al. (see Other Publications of Related Interest) was used to summarise diagnostic test performance. Spearman's correlation of true-positive rates and true-negative rates was calculated, along with areas under the curve for each study to follow inverse correlation. A summary receiver operating characteristic (sROC) curve was drawn where data were homogeneous.
How were differences between studies investigated?
The DerSimonian and Laird chi squared-test was used to test heterogeneity of areas under the curve. Subgroup analyses were performed for age, setting and gender, where sufficient data were available; other subgroup analyses (not predefined) were also investigated. Studies that met four specific methodological criteria were pooled separately from studies that did not meet all four criteria in a sensitivity analysis.
Results of the review
Seventeen diagnostic accuracy studies were included in the review, of which 13 provided quantitative data and were included in the analysis: 6 studies provided data for the evaluation of the diagnostic accuracy of C reactive protein in detecting radiologically proved pneumonia (1,178 patients) and 8 studies provided data for the assessment of how well C reactive protein can discriminate between bacterial and viral infections of the lower respiratory tract (1,096 patients). One of the studies was included for both questions.
The initial agreement between reviewers for the quality assessment was 82.5% (k=0.68).
Diagnostic accuracy of C reactive protein in detecting radiologically proved pneumonia.
The sensitivities ranged from 10 to 98% and the specificities from 44 to 99%. The area under the sROC curve for the subgroup of adults (5 studies) was 0.80 (95% confidence interval, CI: 0.75, 0.85). Other subgroup analyses were not performed because of a lack of data. Sensitivity analysis of the areas under the curves of studies that met the four quality criteria (area under the curve 0.84, 95% CI: 0.78, 090) and those that did not meet the criteria (area under the curve 0.74, 95% CI: 0.65, 0.83) showed robustness of the data.
Discrimination between bacterial and viral infections.
The sensitivities ranged from 8 to 99% and the specificities from 27 to 95%. An sROC curve for the subgroup of children (6 studies) could not be drawn because of statistical heterogeneity. Other subgroup analyses were not performed because of a lack of data. None of the studies met the four quality criteria, therefore a sensitivity analysis was not performed for methodological quality.
